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TUBULAR COUPLING ELEMENT FOR PRODUCING 




A GLUED JOINT WITH A FLUID LINE 



Description 




The invention pertains to a tubular coupling element for producing a glued joint 



5 with a fluid line, wherein the coupling element consists of an inner tube that can be 

inserted into the fluid line and an outer tube that is realized concentric to the inner tube 
and integrally formed on the rear end of the inner tube with a closed ring. 

A coupling element of this type is known from DT 26 03 299 Al . In this case, the 
annular gap between the inner tube and the outer tube is filled with a liquid adhesive, 

10 namely such a quantity of the adhesive that the respective intermediate spaces between 
the fluid line and the inner tube and the outer tube are entirely filled out after the fluid 
line is pressed in. The adhesive consists of two liquid components that are held in the 
annular gap by removable separating and cover films. The utilization of liquid adhesive 
components has the disadvantage that the films initially need to be removed at the 

15 construction site before the tubular end of the fluid line can be inserted into the annular 
gap. In addition, the tubular end of the fluid line and the coupling element need to be 
held in an axially aligned position until the adhesive has hardened. One also needs to 
proceed very carefully when filling in the adhesive components, when correctly metering 
said components and when sealing the annular gap in an air-tight fashion. 

20 A tubular coupling element of this type is also known from DE 44 42 407 CI . In 

this case, the annular gap is filled with a hardenable sealing or binding agent and then 
closed with a removable air-tight cover. This also results in the aforementioned 
disadvantages, namely that the cover film initially needs to be removed at the 
construction site before the tubular end of the fluid line can be inserted into the annular 

25 gap in order to produce the glued joint. 

The invention is based on the objective of realizing and filling the annular gap 
with a suitable adhesive in such a way that the coupling elements can be rapidly and 
easily connected to the end sections of fluid lines. 



30 between the inner tube and the outer tube with a dry hot-melt adhesive that is compacted 
into the shape of a solid ring. 

Due to these measures, a glued joint between the end of a fluid line and the 
coupling element can be produced in a much simpler and less expensive fashion than 
with the state of the art. Since the hot-melt adhesive is introduced into the gap in the 

35 form of a solid compacted ring, it can also be retained therein without cover elements and 
reactivated for use at any time by applying heat. The method according to the invention 
also makes it possible to easily connect fluid lines and coupling elements to one another 



According to the invention, this objective is attained by filling the annular gap 
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if the coupling housing consists of a plastic material and the fluid line consists of an 
aluminum tube or a metal tube that is encased with plastic as increasingly utilized in 
modern technology. 

The dependent claims disclose advantageous additional developments of the 
5 invention that serve for achieving the individual advantages described below: 

According to Claim 2, the design of the inner tube serves for producing a centered 
contact with the end region of the fluid line while the hot-melt adhesive is able to 
distribute between the longitudinal ribs. 

The design of the outer tube in accordance with Claim 3 makes it possible for the 
1 0 adhesive inserted between the inner tube and the outer tube to flow outward along the 
ribs when it is subjected to heat such that a uniform distribution of the adhesive is 
ensured. 

The method for producing a glued joint proposed in Claim 4 advantageously 
describes how the ring of adhesive introduced into the annular gap can be rapidly heated 
15 while the fluid line is inserted, and how the end of die fluid line can be properly pressed 
into the melting adhesive. 

One preferred embodiment of the invention is illustrated in the figures and 
described in greater detail below. The figures show: 

Figure 1, a side view of a coupling housing with a partial section through the 
20 coupling element along the line I-I in Figure 2; 

Figur e 2, a lateral section through the coupling element along the line II-II in 
Figure 1; 

FigureJ^a longitudinal section through a compacted adhesive ring to be inserted 
into the annular gap of the coupling element; 
25 Figur e 4, a schematic presentation of a coupling housing with a pressed-in 

adhesive ring; 

Figures 5 and 6, the sequence of producing a glued joint between the coupling 
element and the fluid line, and 

Figure 7, the finished glued joint between the fluid line and the coupling element. 

30 Figures 1 and 2 show a tubular coupling element 1 that is integrally connected to 

a coupling housing 2 of plastic. As indicated in Figure 7, this coupling element 1 serves 
for producing a glued joint with a fluid line 3 that, for example, consists of an aluminum 
tube or another suitable metal tube. The coupling element 1 may, however, also be 
integrally formed on a plug-in element that is not illustrated in the figures and 

35 conventionally inserted into the coupling housing 2 in order to produce a separable 
plug-type connection. 

I 
i 
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The coupling element 1 consists of an inner tube 4 that is inserted into the free 
end 20 of the fluid line 3 and an outer tube 5 that is realized concentric to the inner tube 
and connected to the rear end of the inner tube 4 by means of a closed ring 6. On its outer 
surface 7, the inner tube 4 contains at least three longitudinal ribs 8 that serve for 
5 producing a centered contact with the inner wall 9 of the fluid line 3 when it is pushed 
over the inner tube 4 (Figure 6). 

On its inner side, the outer tube 5 is provided with a series of axially parallel 
grooves 10 that are distributed over the circumference, wherein the summits 1 1 of said 
grooves have an inside diameter d2 that is a slightly larger than the outside diameter D of 

10 the fluid line 3. The length of the outer tube 5 preferably corresponds approximately to 
the outside diameter D of the fluid line 3, wherein the inner tube 4 is longer than the 
outer tube 5 by approximately one-half. 

In order to produce a glued joint between the tubular coupling element 1 and the 
fluid line 3, the annular gap 1 3 between the inner tube 4 and the outer tube 5 is filled 

1 5 with the hot-melt adhesive to approximately half its depth, wherein the hot-melt adhesive 
is introduced in the form of a compacted solid ring 14 (Figure 3). The outside diameter 
Dl of this ring 14 is slightly smaller than the inside diameter d2 of the summits 1 1, 
wherein the inside diameter dl of the ring 14 approximately corresponds to the inside 
diameter d of the fluid line 3. The width B of the ring 14 has such dimensions that the 

20 ring 14 fills out approximately half the depth of the annular gap 13. 

After inserting the ring 14 into the annular gap 13 in the direction of the arrow P, 
the ring 14 is pressed into the gap until it contacts the connecting ring 6 (Figure 4), 
preferably with the aid of an auxiliary tool 1 5 that contains a few circumferential ly 
distributed pressing elements 16. The coupling element 1 which is now filled with the 

25 adhesive is ready for gluing to the free end 20 of the fluid line 3. The sequence of this 
gluing process is illustrated in Figures 5 and 6. 

The coupling housing 2 is initially held in position with a coupling holder 17 
while the fluid line 3 is moved into the opposite position along an imaginary extension of 
the coupling housing axis by means of a tube holder 1 8. An induction coil 19 is now 

30 placed around the free end 20 of the fluid line 3 such that the tubular end 20 of the fluid 
line can be preheated (Figure 5). 

The coupling element 1 is then pressed on the free end 20 of the fluid line 3 in the 
direction of the arrow M by means of the holder 17 and thusly surrounded by the 
induction coil 19. The adhesive ring 14 melts due to the thermal effect generated by the 

35 induction coil. While the tubular end 20 of the fluid line 3 penetrates into the hot-melt 
adhesive, the adhesive is displaced on the inner wall 9 and the outer wall 12 along the 
ribs 8 and the grooves 10 in the inserting direction M. This causes the intermediate 



spaces between the tubular end 20 of the fluid line and the coupling element 1 to be 
completely filled out with the hot-melt adhesive (Figure 6). 

After the hot-melt adhesive has set and pre-hardened, the process of connecting 
the coupling element 1 and the fluid line 3 is concluded to such a degree that the holders 
17 and 1 8 can be removed for a possibly required hardening process (Figure 7). The 
coupling 2 with the fluid line 3 glued thereto can then be transported to the site of its 
intended use. 

In the embodiment shown, the tube holder 18 is symbolically illustrated in the 
form of a solid body with a so-called blind hole, into which the fluid line 3 is inserted 
with its outgoing end. However, the tube holder may also consist of a clamping element 
that surrounds the fluid line 3, e.g., a pipe clamp. This is particularly advantageous if the 
fluid line 3 has a greater length than shown in Figures 5 and 6. 
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Claims 

1 1. Tubular coupling element for producing a glued joint with a fluid 

2 line, wherein the coupling element (1) consists of an inner tube (4) that can be 

3 inserted into the fluid line (3) and an outer tube (5) that is constructed 

4 concentric to the inner tube and integrally formed on the rear end of the inner 

5 tube (4) with a closed ring (6), and wherein the annular gap (13) between the 

6 inner tube (4) and the outer tube (5) is filled with such a quantity of an 

7 adhesive that the respective intermediate spaces between the fluid line (3) and 

8 the inner tube (4) and the outer tube (5) are entirely filled out after the fluid 

9 line (3) is pressed in, characterized by the fact that the annular gap (13) is 
10 filled with a dry hot-melt adhesive that is compacted into a solid ring (14). 

1 2. Tubular coupling element according to Claim 1, characterized by the 

2 fact that the outer surface (7) of the inner tube (4) is provided with at least 

3 three longitudinal ribs (8) that serve for producing a centered contact with the 

4 inner wall (9) of the fluid line (3). 

1 3. Tubular coupling element according to Claim 1 or 2, characterized 

2 by the fact that the inner side of the outer tube (5) contains a series of axially 

3 parallel grooves (10) that are distributed over the circumference, wherein the 

4 summits (11) of said grooves have an inside diameter (d2) that is slightly 

5 larger than the outside diameter (D) of the fluid line (3) 

1 4. Method for producing a glued joint between the tubular coupling 

2 element according to Claim 1 and a fluid line, characterized by the fact that, 

3 the adhesive ring is heated to its melting temperature by rapidly applying heat 

4 at the beginning of the process of connecting the fluid line (3) and the inner 

5 tube (4), i.e., when the free tube end (20) contacts the adhesive ring (14), and 

6 by the fact that the adhesive simultaneously begins to flow when the free end 

7 (20) of the fluid line is pressed in, wherein a small portion of the adhesive is 

8 pressed between the fluid line (3) and the inner tube (4), and the predominant 

9 portion is pressed between the fluid line (3) and the outer tube (5). 
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1 5. Method for producing a glued joint between the tubular coupling 

2 element and the fluid line according to Claim 4, characterized by the fact that 

3 the free end (20) of the fluid line (3) is preheated by means of an induction 

4 coil (19). 

1 6. Method for producing a glued joint according to Claim 5, 

2 characterized by the fact that the free end (20) of the fluid line (3) is pushed 

3 onto the coupling element (1) together with the induction coil (19). 
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ABSTRACT 

The invention relates to a tubular coupling element for producing a glued joint with a 
fluid line and to a method for producing such a glued joint. The inventive coupling element 
(1) consists of an inner tube (4) that is inserted in the fluid line (3) and an outer tube (5) that 
is configured concentrically with respect to the inner tube and that is integrally formed on the 
rear end of the inner tube (4) with a ring (6). The annular gap (13) present between the two 
tubes (4) and (5) is designed to receive the tube end (20) of the fluid line (3) and a hot-melt 
type adhesive in a compacted solid form shaped as a ring (14). The connection can be easily 
established by first introducing the adhesive in the annular gap (13) and then melting it by 
rapidly supplying heat while the tube end (20) of the fluid line (3) is pressed into the annular 
gap (13). The inventive design of the coupling element allows a rapid and lasting 
connection between a metal tube and a coupling housing or insertable plastic element using a 
reactivatable hot-melt type adhesive. 
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claim the benefit under 35 U.S.C. Section 119(e) of any United States provisional 
n(s) listed below: 



(^plication Serial No.) 



(Filing Date) 



(Application Serial No.) 



(Filing Date) 



(Application Serial No.) 



(Filing Date) 



I hereby claim the benefit under 35 U. S. C. Section 120 of any United States application(s), or 
Section 365(c) of any PCT International application designating the United States, listed below and, 
insofar as the subject matter of each of the claims of this application is not disclosed in the prior 
United States or PCT International application in the manner provided by the first paragraph of 35 
U.S.C. Section 112, I acknowledge the duty to disclose to the United States Patent and Trademark 
Office all information known to me to be material to patentability as defined in Title 37, C. F. R., 
Section 1.56 which became available between the filing date of the prior application and the national 
or PCT International filing date of this application: 



(Application Serial No.) 


(Filing Date) 


(Status) 




(patented, pending, abandoned) 


(Application Serial No.) 


(Filing Date) 


(Status) 




(patented, pending, abandoned) 


(Application Serial No.) 


(Filing Date) 


(Status) 




(patented, pending, abandoned) 



I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that 
such willful false statements may jeopardize the validity of the application or any patent issued 
thereon. 
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TUBULAR COUPLING ELEMENT FOR PRODUCING A GLUED JOINT WITH A FLUID LINE 



the specification of which 
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m was filed on September 9, 2000 as United States Application No. or PCT International 

Application Number pct/epoo/08824 

and was amended on 

(if applicable) 

I hereby state that I have reviewed and understand the contents of the above identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose to the United States Patent and Trademark Office all information 
known to me to be material to patentability as defined in Title 37, Code of Federal Regulations, 
Section 1.56. 
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any PCT International application which designated at least one country other than the United 
States, listed below and have also identified below, by checking the box, any foreign application for 
patent or inventor's certificate or PCT International application having a filing date before that of the 
application on which priority is claimed. 
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